), and the ventral limit of expression of generation at rostral levels of the spinal cord, but at more caudal levels, motor neurons are formed in nearboth Nkx6.2 and Dbx2 coincided with the dorsal limit of Nkx6.1 expression at the p1/p2 domain boundary normal numbers (Sander et al., 2000) . This observation reveals the existence of an Nkx6.1-independent pro-( Figures 1D and 1E Nkx6.1-independent pathway of motor neuron generation. Nkx6.2 does not normally contribute to motor neuof neurons generated from p1 domain progenitors, defined by Cyn1, TuJ1, and Lim1/2 expression, was similar ron specification in the mouse since its expression is Figure 4C ; data not shown). Together, these data show that Nkx6.1 activity normally the spinal cord or hindbrain ( Figures 5G, 5N , and 5O; data not shown). In Nkx6.1 Ϫ/Ϫ mutants, the number of represses Nkx6.2 expression from p2 and pMN progenitors in the mouse embryo.
spinal motor neurons was reduced by ‫%06ف‬ at cervical levels, but by only 25% at lumbar levels ( Figures 5H, 5N (Figures 6R and 6T) .
Since Evx1 ϩ V0 neurons are normally generated from ated from progenitor cells in the position of p2 and pMN domains ( Figures 6R, 6S, 6X , and 6Y). Dbx1 ϩ
, Dbx2
ϩ p0 progenitors, we examined whether the reduction in ectopic ventral En1 ϩ V1 neuron generaWe next considered whether these ectopic V0 neurons were generated from the position of the p2 and tion at low Nkx6 gene dosage might reflect a change in the pattern of expression of Dbx1, and the ectopic pMN domains, or whether they simply migrated ventrally The second major factor that underlies the opponent expression appears to be compensated for by the upregulation of Nkx2.5 (Tanaka et al., 2000) . Our findings therefore reveal that a gradient of extraalso be initiated in differentiating motor neurons, recellular Shh signaling is translated intracellularly into sulting in a hybrid neuronal phenotype. Indeed, under stepwise differences in the level of Nkx6 activity along conditions in which Nkx6 gene dosage is reduced or the ventral-to-dorsal axis of the neural tube. Moreover, eliminated, some of the neurons generated from the the different Nkx6 protein activity levels within ventral position of the pMN domain do transiently express a progenitor cells are a critical determinant of ventral neuhybrid motor neuron/V0 neuron phenotype. ronal fate. Cells that express low or negligible levels
The derepression model also invokes the idea that of Nkx6 activity (p0 progenitors) are directed to a V0 a major role of Nkx6 class proteins is to exclude the neuronal fate, cells that express an intermediate Nkx6 expression of Dbx2 and other proteins that inhibit motor activity level (p1 progenitors) are directed to a V1 fate, neuron generation. This view offers a potential explanaand cells that express a high Nkx6 activity level (pMN tion of why a few residual motor neurons are generated and p2 progenitors) are directed to a motor neuron or in Nkx6 double mutants. We find that in the absence of V2 fate (Figure 8) . can sometimes express mixed molecular identities. These observations raise the possibility that repressive
